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INTRODUCTION
Urbanization is believed one of the most prevalent anthropogenic causes of the losing arable land, devastating habitats, and the decline in natural vegetation cover (Dewan and Yamaguchi, 2009) . As a consequence, rural areas have been converted into urban areas with an unprecedented rate and making a noted effect on the natural functioning of ecosystems (Turner, 1994) . Consequently, a profound understanding of land use change is very important to have a proper land use planning and sustainable development policies (Braimoh and Onishi, 2007) .
According to Myint and Wang (2006) , to fulfil such a sustainable urban development, urban and regional planners have to summarise from numerous decisions. However, these decisions must be extracted from huge data sources, which represent physical, biological and social parameters of urban areas in the continued spectrum of spatial and temporal domains. Hence, it is important to have an effective spatial dynamic tool, which is used to understand urban land-use and land-cover change (LULC) for predicting future change. Compared with various methods used to collect land use data, remote satellite technologies has proven its capacity in providing accurate and timely information on the geographic distribution of land use, especially for regional size areas (Sun et al., 2009) . With the support of Geographical Information Systems (GIS), satellite images can effectively estimate and analyse changes and LULC trends (Hathout, 2002) .
Recently, various studies on urban heat island (UHI) have been based on remote satellite images instead of air temperature obtained from weather stations (Li et al., 2009) . It shows that data got from these in situ data can only give accurate local meteorological data, which are normally distributed as discrete points and hardly displayed as spatial variation (Owen et al., 1998) .To determine the increase of thermal environment in urban, the land surface temperature (LST) of study area is calculated from available infrared information of satellite images (X.,Zhou, Y.-C. Wang., 2011). Voogt and Oke (1998) and Weng (2009) indicated that LST parameter is able to modulate the air temperature above the earth surface and close related to surface radiation and energy exchange. In addition, previous authors gave the evidences that rapid urban sprawl and population growth in metropolitan change physical properties of urban land surface, in which, temperature in urban areas are a few degrees higher than in surrounding non-urbanized areas (Xian and Crane, 2005) . In fact, UHI distributes not only in mega cities but also in medium and small cities. Therefore, this research had been investigated to illustrate the significant relationship between land use/cover (LULC) type and surface temperature even though in small scale. .
STUDY AREA
Danang city is located in Middle Central of Viet Nam, between the 15°55'19" to 16°13'20"N and 107°49'11" to 108°20'20"E (Figure 1 Climate of Danang city is in the zone of typical tropical monsoon. The average annual temperature is about 26 o C, average rainfall is about 2,505mm per year and average humidity is 83.4%. There are two main seasons annually: the wet (August-December) and the dry (January-July). In 2009, the total population is about 887,070 and the population density is 906.7 persons per km 2 . Danang city is known as one of the most densely populated and urbanized area in Vietnam. With the economy development and population increasing, the local LULC in Danang city has changed seriously.
DATA AND METHOD

Data sources and Image preprocessing
Landsat imagery were used for this study. The following criteria were considered for choosing proper data: (1) the images should be long time enough for detecting the land use change; (2) study area should not have cloud cover. Unfortunately, the study area is located near coastal. Due to the influence of weather, there are not many data satisfied both conditions. The images always have some thick cloud cover or haze. In addition, the study area is not entirely contained within one scene of Landsat Therefore, having acquisition images near anniversary dates for changing detection as Jensen mentioned (2005) Because Landsat and ASTER imagery were collected at level 1T and 1B respectively, geometric correction do not require. However, images were acquired at different spatial resolution and projections. Therefore, all images were first rectified to Universal Transverse Mercator (UTM) coordinate system, Datum WGS 84, Zone 48 North for matching the geographic projection of the reference data. Images were also co-registered together within 25 well distributed GCPs (ground control points) and polynomial 1sd by means of OrthoEngine provided by PCI Geomatica 10.3 software. RMS <0.5 was received. In addition, Nearest Neighbour resampling was set for not changing heavily the radiometric characteristic of image. In this study, the iteratively re-weighted multivariate alteration detection (IR-MAD) transformation was used for automatic radiometric normalization for all images by means of ENVI 4.8 software; see (Canty, 2010 , A. A. Nielsen et al., 1998 , Canty and Nielsen, 2008 . ASTER 02/04/2009 was chosen as reference image. However, this image does not cover all the region of study area, therefore a subset of 1800x1100 pixels with 30m spatial resolution including 968.17km 2 was created for all images for further studying. This territory was chosen to ensure the specific study area was in the analysis image. Besides the requirement of the same dimension, images must have the same spectral resolution. Hence, the composite of standard false colours was used for this study: Landsat TM/ETM+ (432).
LULC classification and Change detection
Six land use/cover classes were defined for image classification based on the modified Anderson land use/cover scheme level I (Anderson et al., 1976) , included: (1) water, (2) forest, (3) shrub, (4) agriculture, (5) barren and (6) urban land. Supervised classification using maximum likelihood approach in ENVI 4.8 was individually applied for each image of study area to classify land use/cover. Maximum likelihood algorithm was preferred because this rule is considered to have accurate results because it has more accurate results than other algorithms (Mengistu D. A. and Salami A. T., 2007 , Reis, 2008 , Diallo Y. et al., 2009 ).
Because of various image acquisition dates, training areas for the images of the years 1990, 2003 and 2009 were different during the classification. In addition, the training areas were verified by references data. As the next step, post-classification comparison change detection algorithm was selected to detect changes in LULC from 1990 to 2009 in study area. In order to minimize the problem in radiometric calibration of imagery of two different dates. For comparison of the classification results of two dates, a change detection matrix was created based on pixel-by-pixel (Jensen, 2005) . Thereby, each type of from-to LULC change is identified.
Land Surface Temperature
Retrieving brightness temperature
Brightness temperature (BT) from thermal band of Landsat imagery was derived as following two steps: firstly, the satellitebased digital number is converted to at-sensor spectral radiance (L λ ) by using Eq (1) (Landsat Project Science Office, 2002):
Where DN is the digital number of thermal band, and the corresponding spectral radiance. The gain (GAINS) offset (BIASES) values can be obtained from the image header file. The second step is to convert spectral radiance values from thermal band to brightness temperature using the formula (2) (Schott and Volchok, 1985; Wukelic et al., 1989) :
Where K 1 and K 2 are calibration constants, T k represents temperature. For Landsat imagery, K 1 = 607.76W*m -2 sr -1 , K 2 = 1260.56K
Transforming BT into LST
The temperature calculated in Eq (2) (Anderson et al., 1976, Kamusoko and AniYa, 2006) .
The LULC maps of study area were generated for all three years ( Figure 2 ) and classification area statistics were summarised in table 3. The classified areas were measured by multiplying the number of pixel with spatial resolution of remote data (i.e. 30m), in which the pixel number was determined after applying postclassification analysis. And then changes were defined based on the difference of pixel number between two dates. Based on Figure 2 , forest and urban areas were the dominant LULC classes in spatial distribution pattern. To provide a further comprehensive calculation in losing and gaining among the six LULC classes, the from-to change matrix of land use/cover in Danang city were created in three intervals,1990-2003, 2003-2009 and 1990-2009 (Table 4 ). In cross tabulation, unchanged pixels were located along the major diagonal of the matrix while conversion values of classes were arranged in descending order. 1990-2009 -4746.24 -2600.37 11014.11 -3965.76 -197.46 623.79 (c) 1990-2009 Table 4 . Matrices of land use/cover changes in Danang city, Vietnam in hectares During 1990 During -2003 showed that agriculture, barren and forestry decreased strongly while urban area, shrub and water body increased, notably the raising of urban area. Table 4(a) indicated that the expansion of urban area was the most dramatic changes in the region, which was the result of promptly growing up of economic after applying "DOI MOI" policy. Based on statistic, 4585.41ha of urbanized area in this period was calculated, which was nearly as large as the coverage of urban area in 1990, thus representing an increase of 73%. Figure 3 , the difference of spatial distribution of urban area could be clearly observed by the years. In 1990, the urban area dispersedly located along the costal line. By 2003, this area was expanded more concentrated along coastal zone and moved toward Sontra peninsula. From 2003 to 2009, the urban expansion changed the direction from costal toward in land. Figure 4 shows the results of surface temperature distribution across the city of Danang. Observations map shows the highest surface temperature during study period ranges from 38 o C -41 o C. In particular, the construction of high-density land surface temperature has the largest, with an average value is 37°C and are shown in red on the map; concentrated in the urban areas along the coastal region. In contrast, the forestland and the green area of agricultural land remaining lower temperatures. Particularly, the surface temperature of the water in the soil is low, with average values reaching 20 o C and is shown in dark blue on the map. The results also show that the temperature in vegetated areas was lower in comparison with built-up areas. Because vegetation has the capability of evaporating, which help to accelerate the process of heat transfer between land surface and atmosphere. Meanwhile, temperature in urban area covered by impervious surfaces was higher due to its construction materials shown a tendency in absorbing and holding heat, and less evaporating.
Land surface temperature
Over the years, various studies have shown that the change of LULC overlay huge impact on the environment. To clarify this statement by remote sensing, through linear regression method we analyzed the relationship between the difference vegetation index (NDVI) and surface temperature (LST) of each land use/cover type. From the data in Table 5 , it shows that NDVI of water surface gets the lowest value. Meanwhile, built-up area, covered by impervious surface has high temperature. Thus, the NDVI and LST of different land use/cover type tend inversely proportional to each other. Using random sampling method, 100 samples generated from the classified map 2009, in which pixels value NDVI of water had been removed. Next, the values NDVI and LST of different LULC at each sample point were determined. Results of linear regression analysis showed that NDVI and LST of land use/land cover has a negative correlation with a correlation coefficient R2 = 0.618. As can be seen from Figure 5 , the points located at the right bottom corner have high value of NDVI, and conversely. Similarly, on the top left corner, the points got high value of LST, low value of NDVI. It means that, changing the type of LULC will affect directly the surface temperature within Danang. 
CONCLUSIONS
By using the remote sensing and GIS techniques, this paper describes the analysis of LULC and landscape change in the Danang region, Vietnam during the period 1990-2009. The analysis carried out found that a notable decrease of agriculture, forest, barren and shrub because of conversion to urban land during the span of 20 years has taken place. Surface temperature in Danang city increases continuously from 38 o C to 41 o C. For further understanding the effect of changing LULC to environment, the relationship between LST and NDVI taken within classified map 2009 were perform. Accordingly, urban area showed high value of LST and low value of NDVI.
